£uilli%& 



PCT 

INTERNATIONAL APP1 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



ON PUBLISHED UNDER THE PATENT 



cSRra- 



HON TREATY (PCT) 



(51) International Patent Classification 7 : 
H04Q7/22 



Al 



(11) International Publication Number: WO 00/54524 

(43) International Publication Date: 14 September 2000 (14.09.00) 



(21) International Application Number: PCT/SEO0/0O414 

(22) International Filing Date: 2 March 2000 (02.03.00) 



(30) Priority Data: 

9900795-7 



5 March 1999(05.03.99) 



SE 



(71) Applicant: TELEFONAKT1EBOLAGET LM ERICSSON 

(publ) [SE/SE]; S-126 25 Stockholm (SE). 

(72) Inventors: STOCKER, Marfcus; Buhlstrasse 15, CH-6207 Not- 

twil (CH). RUSSO, Carmine; Rue de la Grand-fontaine 34, 
CH-1700 Fribourg (CH). DATWYLER, Martin; Aeschen- 
brunnmattstrasse 105, CH-3047 Bremgarten (CH). 

(74) Agents: FORSSELL, G. et al.; Albihns Patentbyra Stockholm 
AB, P.O. Box 5581, S-U4 85 Stockholm (SE). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 1L, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN. MW, MX, NO, NZ, PL, PT, RO. RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, 
MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: METHOD AND SYSTEM FOR PROVIDING GENERAL INFORMATION TO USERS IN A MOBILE RADIO NETWORK 



(57) Abstract 

The present invention relates generally to the field of 
mobile radio telephony, and more particularly to a method 
and system for sending general information messages to users 
in a mobile radio network on a geographical selective basis.- 
A mobile station in the mobile radio network is capable of 
sending location update messages to the mobile radio network, 
where these location update messages include information of 
the location of the mobile station. The general information 
message to be sent is registered in the network, together with 
an identification of a served geographical area to which the 
general information message is relevant When a location update 
message is received from a mobile station located within this 
served geographical area, the general information message is 
sent to this mobile station. 
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METHOD AND SYSTEM FOR PROVIDING GENERAL INFORMATION 
TO USERS IN A MOBILE RADIO NETWORK 

Field of the invention 



The present invention relates generally to the field of mobile radio telephony, and more 
particularly to a method and system for sending general information messages to users in a 
mobile radio network. 

Background 

The usage of mobile radio telephony has increased enormously in many parts of the world 
during the past decade, and mobile telephones have become commonplace possessions. As a 
consequence of this, the coverage areas of the mobile radio networks have increased, and in 
many countries, most of the inhabited areas experience mobile radio coverage. This 
provides an excellent opportunity for the supply of general information to many people at a 
time, on a geographical selected basis, i.e. to people who are located within a certain 
geographical region. Since many of the mobile radio telephony standards used around the 
world provide data services as well as speech services, information can be supplied to the 
mobile radio subscribers in writing. 

Such possibilities of information supply can be very useful for a number of different 
information suppliers, such as road keepers informing about the local state of the road, the 
police informing about an incident, operators of mobile telephone networks informing about 
temporary discounts on calls, store keepers informing about sales, etc. The number of 
situations where this type of information supply service could be of use is almost endless. 

In the Global Systems for Mobile communication (GSM) standard, there is a service defined 
called Short Message Service (SMS) Cell Broadcast, which provides an information 
supplier with the possibility of broadcasting a message to the GSM users within a certain 
geographical region, see GSM Technical Specification (TS) 03 .02. The geographical region 
in which a SMS Cell Broadcast message is broadcast is defined on a per message basis and 
can include one or more cells, or even an entire Public Land Mobile Network (PLMN). An 
SMS Cell Broadcast message is broadcast cyclically by the Base Transceiver Stations 
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The inventive system comprises general information message registering means for 
registering the general information message, in which at least an identification of served area 
can be registered; receiving means for receiving a location update message from the mobile 
5 station; comparing means for comparing the identification of served area with the 

information of the location of said mobile station included in the location update message; 
determining means for determining whether said general information message should be sent 
to the mobile station; and sending means for sending a general information message to the 
mobile station. 

10 

By the system and method of the present invention is achieved that a supplier of general 
information can reach users of mobile telephony in a certain geographical region without 
having to rely on the users having set their mobile stations in the mode for receiving such 
information. It is further achieved that a user of mobile telephony will not miss any general 
1 5 information relevant to the geographical area in which he is presently located due to the fact 
that he has not set his mobile station in the mode for receiving such information. 

In one aspect of the invention, wherein the mobile radio network comprises at least one 
Mobile Services switching Center (M SC), the location of the general information message 
20 registering means is in an MSC. Hereby is achieved that the signaling in the system is 
minimized when the location updating message is sent to the MSC. 

In another aspect of the invention, wherein the mobile radio network comprises at least one 
Serving GPRS Support Node (SGSN), the location of the general information message 
25 registering means is in an SGSN. Hereby is achieved that the signaling in the system is 
minimized when the location updating message is sent to the SGSN. 
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indicating means for indicating in a location register whether the subscriber using the mobile 
station is a subscriber to general information messages and checking means for checking in 
the location register whether the subscriber is a subscriber to such messages. Hereby is 
achieved that a subscriber in a mobile radio network may choose whether or not to receive 
general information messages. It is further achieved that the operator of the mobile radio 
network may provide different subscriptions to subscribers who would like to receive 
general information messages and subscribers who would not like to receive such messages. 

Brief description of the drawings 

The present invention will now be discussed in more detail with reference to preferred 
embodiments of the present invention, given only by way of example, and illustrated in the 
accompanying drawings, in which: 

Fig. 1 schematically illustrates an examplary mobile radio network comprising mobile 
stations, base transceiver stations, base station controllers, mobile services switching 
centres, visitor location registers, a home location register and an operation and 
maintenance centre. 

Fig. 2 is an overview sequence diagram illustrating the flow of messages between various 
devices of the system during the operation of the method in one embodiment of the present 
invention. 

Fig. 3 illustrates an exemplary general information messages register used in one 
embodiment of the present invention. 

Fig. 4 schematically illustrates a flow diagram of an exemplary method used for sending 
general information messages to users in the mobile radio network in figure 1 . 

Detailed description 

The general architecture of a mobile radio network 100 is schematically illustrated in Fig. 1 . 
Mobile radio network 100 provides radio communication to users of Mobile Stations (MS) 
of which an exemplary MS 1 10 is shown in the figure. In fig. 1, the MS 1 10 is shown to 
communicate within the mobile radio network 100 via a Base Transceiver Station (BTS) 
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(LAI), and every BTS 120 of the network is assigned one LA to which it belongs. One or 
several BTSs 120 may belong to the same LA 190. 

In a Global System for Mobile communications (GSM) network, there are several 
procedures related to the registration of the location of a MS 1 10 which are used in order to 
keep the location registers updated, see GSM Technical Specification (TS) 03. 12. These are 
e.g. normal location updating, periodic location updating, International Mobile Subscriber 
Identity (IMSI) attach, MSI detach and location cancellation. The normal location updating 
(NLU), periodic location updating (PLU) and IMSI attach (IA) are procedures for 
informing the network of the present whereabouts of a MS 1 10 and in the following, the 
common term Location Updating (LU) will be used to refer to such procedures. Other types 
of LU may also be used. For example, in a GSM network which provides General Radio 
Packet Service (GPRS) to its subscribers, the routing area update or the cell update could 
also be used. A LU message is a message sent from a MS 1 10 to the MSC 1 50 which is 
serving the area in which the MS 1 10 is presently located, or to another node with 
corresponding functionality, e.g. to the Serving GPRS Support Node (SGSN) in a GSM 
network which provides GPRS services. Among other things, the LU message contains 
information about the CGI of the cell 135 in which the MS 1 10 is presently located as well 
as an identity of the subscriber presently using MS 1 10 . An MSC 1 50 which has received a 
LU message from an MS 1 10 conveys the LU message to the VLR 160 associated with the 
MSC 1 50. The VLR 160 may in turn send some of the information in the LU message to . 
theHLR170. 

The different types of LU can be used at different occasions. The IMSI attach procedure is 
the action taken by a MS 1 10 when powered up, in order to indicate to the mobile radio 
network 100 that the MS 1 10 has reentered an active state. The normal location updating 
procedure is used by a MS 110 when a new LA 190 is entered. A BTS 120 is constantly 
transmitting on its Broadcast Control CHannel (BCCH) to which an idle MS 1 10 in the 
corresponding cell 135 listens, among other things transmitting the LAI of the LA 190 to 
which the BTS 120 belongs. When a MS 1 10 detects that it is listening to a BTS 120 which 
transmits a different LAI than the LAI of the BTS to which it was previously listening, the 
MS 1 10 performs a normal location updating procedure in order to inform the mobile radio 
network 100 of that the MS 1 10 has entered a new LA 190. The periodic location updating 
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sent the MS 1 10, as well as an identification of the MS 1 10. Upon reception of the send 
message invocation 230, the message control node 210 sends a general information message 
240 to the MS 110. 

5 The general information message 240 sent to the MS 1 10 in fig. 2 could be of any message 
type available in the mobile radio network 100. In a GSM network, the message could be 
e.g. an Unstructured Supplementary Services Data message or a Short Message Service 
(SMS) message. The message control node 210 would then be a node which can send a 
network initiated USSD message (e.g. an MSC 150, a VLR 160 or an HLR 170) or an 

10 SMS Service Center, respectively. In a GSM network which supports GPRS, the message 
control node could e.g. be a server in the network, or the SGSN. In such a network, the 
node which receives the LU message in fig. 2 could be either the MSC/VLR or the SGSN. 

In Fig. 3, an example of a General Information Message Register (GIMR) 300 used for 
15 registering different general information messages 240 to be sent to subscribers who have 
performed a LU is shown. Such a GIMR 300 could preferably be implemented in the node 
which receives the LU message from the MS 1 10, e.g. the MSC/VLR 150/160 in a GSM 
network, but could also be implemented elsewhere. 

20 In the exemplary GIMR 300 schematically illustrated in Fig. 3, the entry 3 1 0 is used to store 
the general information message text string. Two exemplary text strings are shown in the 
figure, and the corresponding entries 320, 330 and 340 have been filled in accordingly. 
Entry 320 is used to indicate for which type of LU received the message stored in 3 10 will 
be sent: on reception of a normal location update, an IMSI attach or a periodic location 

25 update, or on any other location updating procedure used by the network. Of course, the 
entry 320 could be set to sending the message stored in entry 310 on reception of any type 
of LU, or of some types but not all. If an operator of a mobile network 100 does not wish 
to have the possibility of choosing which type of LU to trigger the sending for each general 
information message stored in 3 10, then this information does not have to be included in the 

30 GIMR 300 but the choice made by the operator can instead be hard coded. 

In entry 330 of the exemplary GIMR 300, the served area 195 of a general information text 
string is entered. 
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Since some subscribers to mobile telephony services might not appreciate receiving general 
information messages 240, a possibility of not accepting the reception of such messages 
could be implemented. An operator could e.g. have different types of subscriptions: one 
subscription where the subscriber accepts to receive general information messages 240, and 
one subscription where the subscriber does not accept to receive general information ' 
messages 240. This could be implemented by assigning a subscriber category to a subscriber 
in the HLR 1 70. This subscriber category would then be sent to a VLR 1 50, together with 
other subscription information, whenaMS 110 registers with the VLR 150. 

Entry 340 of GIMR 300 in Fig. 3 can be used when the operator of a mobile network 100 
chooses to give the subscribers in the mobile radio network 100 the option of whether 
not to accept the reception of general information messages 240. In the entry 340 it 
marked whether or not a general information message 240 should be sent to all subscribers 
regardless of acceptance. This could e.g. be useful if the police or a road keeper would like 
to reach as many people as possible with an important message. However, if the operator 
does not let the subscribers choose whether or not to accept the reception of general 
information messages 240, or if he does not want to have to option to send general 
information messages 240 also to subscribers who have not accepted the reception of such 
messages, then the entry 340 can be removed from GIMR 300. 

In Fig. 4, an exemplary embodiment of the method of the present invention is shown in flow 
chart form. In step 410, a LU message 220 is received in an MSC 150 from an MS 110. 
This triggers a number of actions in the MSC 150 and VLR 160, which are not shown in the 
flow chart since they are part of prior art. One of these actions is that it is checked whether 
the MS 1 10 is already registered in VLR 160. If not, relevant information will be sent to 
HLR 170. HLR 170 will in return send relevant subscriber data to VLR 160. Part of this 
subscriber data could be information about whether the subscriber of MS 1 10 has accepted 
to receive general information messages 240. 

In step 415, it is checked whether any general information message 240 has been registered 
m the GIMR 300. If one or several general information messages 240 have been defined in 
the GIMR 300, then step 420 is entered. If no general information message 240 has been 
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defined, then no further action is taken until another LU message 220 has been received. In 
step 420, it is checked whether the type of LU corresponds to the type of LU which the 
sender would like to use as trigger for sending the general information message 240 (entry 
320 in GIMR 300). If there is no correspondence, then step 445 is entered, where it is 
5 checked whether there are any further general information messages 240 registered in the 
GIMR 300. If so, then step 450 will be entered, where the next message in the GIMR 300 is 
taken for consideration. If there are no more general information messages 240 registered in 
the GIMR 300, no further action is taken until another LU message 220 has been received. 

10 However, if there is correspondence between the type of the LU received and the type 

specified for triggering, then step 425 is entered. In step 425, it is checked whether the cell 
135 serving mobile station 1 10 is part of the served area 195 defined for the particular 
general information message 240 (entry 330 in GIMR 300). If not, step 445 is entered. 
However, if the cell serving mobile station 1 10 is part of the served area 195, then step 430 

1 5 is entered. In step 430, it is checked whether the particular general information message 240 
should be sent to all subscribers, regardless of acceptance of reception (entry 340 in 
GIMR). If the answer is yes, then step 440 is entered, and the general information message 
240 (entry 310 in GIMR 300) is sent to the MS 1 10. If the answer is no, then step 435 is 
entered, where it is checked whether the subscription of MS 1 10 includes the reception of 

20 general information messages 240. If not, then step 445 is entered. However, if the 

subscription includes such reception, then step 440 is entered and the particular general 
information message 240 (entry 3 10 in GIMR 300) is sent to the MS 1 1 0. When the 
particular general information message 240 has been sent to the MS 1 10, then step 445 is 
entered. 

25 

There are many alternative embodiments of the inventive method, of which one embodiment 
is shown in the flow chart of Fig. 4. The steps of Fig. 4 do not have to be performed in the 
exact order presented in the figure, and some of the steps presented can be omitted. E.g., 
step 420 will not have to be performed if the type of LU which triggers the sending has been 
30 hard coded, or if all types of LU should always be used as triggers for sending. Another 

example is that step 430 is an optional step, and the operator of a mobile radio network 1 00 
could choose not to provide the option of sending general information messages 240 to a 
subscriber even if the subscriber has not accepted to receive such messages. If the operator 
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of mobile radio „«work 1 00 does not .« «he subscribers choose whX or no, ,o mceive 
general mformation messages 240, *en the steps 430 and 435 become superfluous Further 
steps could also be included. For example, a step of checking wheflter the MS 110 is 
capable of reoeiving the message type to be sen. could be included, such as checking 
whether the MS is capable of receiving nerwork initiated USSD messages when the 

sen. could be chosen on a per message basis ami a corresponding entry would ti,en be 
mcluded in OMR 300. Befom a particular message is sen, fl,. stt p of cheddng which 
message lype should be used would then be perforated 

If,h «°n»al location up^pro^ reis used asauigger f„ r ^ „ fa ^ h 
shoum be checked tba, me served area ,95 ae.ec.ed for rite message is no, smafler .ban' *. 

'"i"-** l*»i» which .he served aaea.95 istoca.ed. ,f «he served area 195 
would be smaner thar, me LA !90, .hen i. is posaiMe that the MS 110 enters the LA .90 via 
a cen ,ha, is no, part of the served area 195. Su.ce the „„„nal fo^on update message „ 
sent by die MS HOonly upon emering a new LA 190, then the MS 110 would no, reoerve 
■he parricular genera, mfortnation message 240 even if ,he MS 1,0 eventually did erner the 
-ved area ,95 However, tire LA 190 can be defined to cortespond ,o any selected served 
area ,95. smce a LA ,90 can consist of ,uw number of ceUs ,35 wltidn an MSC area ,55. 

or parameter settings could be specified for tins puraose. Since me OMC , 80 is combed 
to mort nodes a mobile mdio nerivo* ,00, and in particuhu fo all MSCs ,50, me OMC ,80 
can be used as a continued node for emering inform^ in ,he GIMRs 300 of a mobile 
radio network 100. 



Ahhnugh the description above baa mainby been expressed in terma of a OSM network, tire 
mventton may be used in any „«her standard of mobile mdio telephony which permtts ,he 
sendmg of da,a messages and where a MS 1 10 is capable of sending a LU message 240 

^ ameWide-ba„dCodeDiv W onM„,tip 1 eAcoeas(w-CDMA)rta„da,dUmver^ ' 
*We Mepbony System or D-AMPS (.Uo reforted ,o as Time Divison MuMp,. Aceess 

(TDMA)). On. could also flunk of a genera, information service where the type of message 
sen, ,s an ordinary phone ^ made by , ^ ^ > ^ ^ - 
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implemented also in mobile radio networks 100 using a standard which does not provide for 
any data service. 
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Claims 



in a 



1 . A method of sending a general information message (240) to a mobile station (110) 
mobile radio network (100), the mobile station (1 10) being capable of sending location 
update messages (220) to the mobile radio network (100), said location update messages 
(220) including information of the location of the mobile station (1 10) and an identity of the 
subscriber using the mobile station (1 10), the method characterized by 

registering said general information message (240) in a general imormation message 
register (300) in the mobile radio network (100), said registering including the step of 
registering an identification (330) of served area (195); 

receiving a location update message (220) from said mobile station (110); 
comparing the identification (330) of served area (195) with the information of the 
location of said mobile station (1 10) included in said location update message (220); 

determining whether said general information message (240) should be sent to said 
mobile station (110) based on the result of the step of comparing; and 

if, in the step of determining, it is determined that said general information message 
(240) should be sent, sending said general information message (240) to said mobile station 
010). 

2. The method according to claim 1, wherein the mobile radio network (100) comprises at 
least one Mobile Services switching Centre (150), further characterized in that 

said general information message register (300) being located in a Mobile Services 
switching Centre (150). 

3. The method according to claim 1, wherein the mobile radio network (100) comprises at 
least one Serving GPRS Support Node further characterized in that 

said general information message register (300) being located in a Serving GPRS 
Support Node. 

4. The method according to claim 1, further characterized in that 

the step of registering said general information message (240) further including the 
step of registering at least one type of location update (320) to be used for triggering 
sending of the general information message (240); and 
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said step of comparing fiirther comprises the step of comparing the at least one type 
of location update (320) registered in said step of registering with the type of said location 
update message (220) received in the step of receiving. 

5. The method according to claim 1, fiirther characterized in that 

said general information message (240) being an Unstructured Supplementary Services Data 
(USSD) message. 

6. The method according to claim 1, further characterized in that 

said general information message (240) being a Short Message Services (SMS) message. 

7. The method according to claim 1, wherein the mobile radio network comprises at least 
one location register (160, 170), further characterized by 

indicating in a location register (160, 170) whether the subscriber using the mobile 
station (1 1 0) is a subscriber to general information messages; 

checking in the location register (160, 170), using the identity of the subscriber 
using the mobile station (1 10) to identify the subscriber in the location register (160, 170), 
whether the subscriber is a subscriber to general information messages; wherein 

the step of determining is further based on the result of the step of checking. 

8. A system for sending a general information message (240) in a mobile radio network 
(100) to a mobile station (1 10), the mobile station (1 10) being capable of sending location 
update messages (220) to the mobile radio network (100), said location update messages 
(220) including information of the location of the mobile station (1 10) and an identity of the 
subscriber using the mobile station (110), the system characterized by 

general information message registering means (300) for registering said general 
information message (240), said general information message registering means (300) at 
least for registering an identification (330) of served area (195); 

receiving means for receiving a location update message (220) from said mobile 
station (110); 

comparing means for comparing the identification (330) of served area (195) with 
the information of the location of said mobile station (110) included in said location update 
message (220); 
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determining means for determining whether said general information message (240) 
should be sent to said mobile station (1 1 0); and 

sending means for sending (210) said general information message (240) to said 
mobile station (110). 

9. The system according to claim 8, wherein the mobile radio network (100) comprises at 
least one Mobile Services switching Centre (150), further characterized in that 

said general information message registering means (300) being located in a Mobile 
Services switching Centre (150). 

10. The system according to claim 8, wherein the mobile radio network (100) comprises at 
least one Serving GPRS Support Node (SGSN), further characterized in that 

said general information message registering means (300) being located in a Serving 
GPRS Support Node. 



1 1. The system according to claim 8, further characterized in that 

said general information message registering means (300) further comprising 
registering means for registering at least one type of location update (320) to be used for 
tnggenng sending of the general information message (240); and 

said comparing means further comprising means for comparing the at least one type 
of location update (320) with the type of a location update message (220) received by the 



receiving means. 



12. The system according to claim 8, further characterized in that 
said sending means (210) being located in an MSC/VLR (150/160) and said general 
^formation message (240) being an Unstructured Supplementary Services Data (USSD) 



message. 



13. The system according to claim 8, further characterized in that 

said sending means (210) being located in an Short Message Services (SMS) Service Centre 

and said general information message (240) being a Short Message Services (SMS) 
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14. The system according to claim 8, wherein the mobile radio network (100) comprises at 
least one location register (160,170), further characterized by 

indicating means for indicating in a location register (160, 170) whether the 
subscriber using the mobile station (1 10) is a subscriber to general information messages; 
and 

checking means for checking in the location register (160, 170), using the identity of 
the subscriber using the mobile station (110) to identify the subscriber in the location 
register (160, 170), whether the subscriber is a subscriber to general information messages. 
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